
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

17
2 

64
3

A
1

��&��
��
������
(11) EP 2 172 643 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.04.2010 Bulletin 2010/14

(21) Application number: 08165593.8

(22) Date of filing: 01.10.2008

(51) Int Cl.:
F02N 11/08 (2006.01) H02J 7/00 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(71) Applicant: Ford Global Technologies, LLC
Dearborn, MI 48126 (US)

(72) Inventor: Wessberg, Christer
433 51 Partille (SE)

(74) Representative: Valea AB
Lindholmspiren 5
417 56 Göteborg (SE)

(54) Voltage stabilizing during crank

(57) The invention is directed to a voltage stabilizing
system 300 for stabilizing the power voltage Ubatt pro-
vided by an electric power storage 130 to an electrical
system 150 and a starter motor 120 during crank of an
engine 110 in a vehicle 1000. The stabilizing system 300
comprises a starter switch arrangement 124 and a control
unit 140 configured to operatively establish and terminate
a communication of power between the power storage

130 and the starter motor 120 of the vehicle 1000 to crank
the engine 110. The control unit 140 is configured to op-
eratively establish said communication of power during
crank of the engine 110 such that the power provided
from the power storage 130 to the starter motor 120 is
repeatedly turned off for a period of time ∆t_off each time
the power voltage Ubatt drops below a reference voltage
Uref.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the ignition or
so-called crank of a combustion engine in a motor vehi-
cle. Embodiments of the invention are directed to an au-
tomated crank in a so-called start-stop vehicle.

BACKGROUND

[0002] During normal operation, the combustion en-
gine in a traditional motor vehicle is only turned off at
exceptional occasions and always when the vehicle is
stationary.
[0003] However, to save energy it has become in-
creasingly common to stop the combustion engine of the
vehicle when the vehicle velocity is below or equal to a
certain threshold value. The engine is then automatically
started again when the driver intends to drive off and/or
intends to increase the vehicle velocity. This can be de-
tected e.g. by sensors reacting on e.g. clutch and/or
break release and/or throttle pedal actuation etc. Vehi-
cles arranged to operate in this or a similar manner is
commonly called start-stop vehicles.
[0004] In a start stop-vehicle it is essential that the op-
eration of the ordinary electrical systems of the vehicle
is maintained after a turn off of the engine and the gen-
erator/alternator normally supplying these electrical sys-
tems. This is especially so if the vehicle is still cruising
when the engine is turned off. The task falls upon the
vehicle battery and the functions related thereto, which
must be accordingly dimensioned.
[0005] When the engine in the start-stop vehicle is au-
tomatically restarted by the starter motor the voltage sup-
plying the ordinary electrical systems of the vehicle will
temporarily drop to e.g. about 5-7 Volts due to the high
current consumption of the vehicle starter motor. This
causes a reduced capacity or even a complete stop/reset
of the ordinary electrical systems normally being supplied
by the vehicle battery, e.g. at 12 Volts. This is not accept-
able in a start-stop vehicle, since the ordinary electrical
systems shall be kept operational and not subjected to
a reset or similar. On the whole, the driver of the vehicle
shall not experience any functional loss. This is in clear
contrast to the operation of a traditional motor vehicle
wherein power to the electrical system of the vehicle is
temporarily turned off in a controlled manner when the
vehicle engine is started by the starter motor.
[0006] There are various known solutions that avoid a
drop in the voltage to the ordinary electrical systems in
a conventional vehicle during actuation of the starter mo-
tor.
[0007] According to one known solution a first battery
is used for the starter motor and a second battery is used
for the ordinary electrical systems. During activation of
the starter motor the starter motor and the first battery
are disconnected from the second battery and the ordi-

nary electrical system. The first battery must have a large
capacity due to the high current consumption of the ve-
hicle starter motor. The second battery must also have
a large capacity due to the current consumption of the
vehicle electrical system, which may be considerable and
potentially long-lasting. The current consumption may
e.g. be long lasting when the vehicle engine and hence
the vehicle electrical generator/alternator of the vehicle
are turned off during parking at the same time as one or
more of the electrical systems of the vehicle are still
turned on, e.g. one or several of: the lights, the air con-
dition, the windshield wipers, the infotainment system
etc. Hence, both the first and the second battery must be
able to store a high amount of energy and both batteries
are therefore large, e.g. capable of storing more than
about 75 or 100 Ah. The combined weight of the two full
sized batteries has a detrimental effect of the CO2 emis-
sion from the vehicle. Similarly, the use of two full sized
batteries has a detrimental effect in terms of packaging
in the vehicle. In addition, the overall cost of the vehicle
increases when two batteries are used as described
above.
[0008] According to another known solution a DC/DC
converter is used for stabilizing the voltage provided to
the ordinary electrical system during crank of the com-
bustion engine of the vehicle in question. This solution
may only need a single large battery, which would be an
improvement compared to the double-battery solution
discussed above. However, a DC/DC converter is a com-
plicated and costly component which adds to the overall
complexity and cost of the vehicle.
[0009] In view of the above there is a need for an im-
proved crank of motor vehicles according to which at least
one of the drawbacks identified above is eliminated or
mitigated.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to eliminate
or mitigate at least one of the drawbacks identified above.
[0011] This has been accomplished by a first aspect
of the invention as defined in claim 1 being directed to a
voltage stabilizing system configured to operatively sta-
bilize the power voltage provided by an electric power
storage to an electrical system and to a starter motor
during crank of an engine of a vehicle. The stabilizing
system comprises a starter switch arrangement and a
control unit arrangement configured to operatively estab-
lish and terminate a communication of electric power be-
tween the power storage and the starter motor of the
vehicle to crank the engine, The control unit is configured
to operatively establish said communication of electric
power such that the power provided from the power stor-
age to the starter motor is repeatedly turned off for a
period of time ∆t_off each time the power voltage drops
below a reference voltage during crank of the engine.
[0012] An embodiment of the invention comprising the
features of the first aspect is directed to a control unit
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configured to operatively determine a duty cycle of the
starter switch arrangement during crank of the engine.
[0013] An embodiment of the invention comprising the
features of the first aspect is directed to a control unit
configured to operatively set the reference voltage to a
predetermined value, or to alter the reference voltage so
as to allow a lower value for the reference voltage during
at least a period of the crank.
[0014] A particular embodiment of the invention com-
prising the features of the first aspect is directed to a
control unit configured to operatively set the period of
time ∆t_off during which the power to the starter motor
is turned off to a predetermined value, or to alter the pe-
riod of time ∆t_off during at least a period of the crank.
[0015] An embodiment of the invention comprising the
features of said particular embodiment is directed to a
control unit configured to operatively determine the pe-
riod of time ∆t_off in a variable manner depending on the
rate at which the power voltage drops.
[0016] An embodiment of the invention comprising the
features of said particular embodiment is directed to a
control unit configured to operatively determine the pe-
riod of time ∆t_off in a variable manner depending on the
duration ∆t_on of a previously established communica-
tion of power.
[0017] Similarly, at least one of the drawbacks identi-
fied above has been eliminated or mitigated by a second
aspect of the invention defined in claim 8 being directed
to a method in a voltage stabilizing system for stabilizing
the power voltage provided by an electric power storage
to an electrical system and to a starter motor during crank
of an engine in a vehicle. The stabilizing system com-
prises a starter switch arrangement and a control unit
arrangement configured to operatively establish and ter-
minate a communication of power between the power
storage and the starter motor of the vehicle to crank the
engine. The method comprises the steps of communi-
cating power from the power storage to the starter motor
during crank of the engine, and temporarily terminating
said communication of power for a period of time ∆t_off
each time the power voltage drops below a reference
voltage during crank.
[0018] An embodiment of the invention comprising the
features in said second aspect is directed to a method
comprising the steps of determining a duty cycle of the
starter switch arrangement during crank of the engine.
[0019] An embodiment of the invention comprising the
features in said second aspect is directed to a method
comprising the steps of setting the reference voltage to
a predetermined value, or altering the reference voltage
so as to allow a lower value for the reference voltage
during at least a period of the crank.
[0020] A special embodiment of the invention compris-
ing the features in said second aspect is directed to a
method comprising the steps of setting the period of time
∆t_off during which the power to the starter motor is
turned off to a predetermined value, or altering said pe-
riod of time ∆t_off during at least a period of the crank.

[0021] An embodiment of the invention comprising the
features in said special embodiment is directed to a meth-
od comprising the steps of determining the period of time
∆t_off in a variable manner depending on the rate at
which the power voltage drops.
[0022] An embodiment of the invention comprising the
features in said special embodiment is directed to a meth-
od comprising the steps of determining the period of time
∆t_off in a variable manner depending on the duration
∆t_on of a previously established communication of pow-
er.
[0023] The solution according to embodiments of the
present invention avoid disadvantages associated with
prior art. Particularly, the invention uses a simple and
cost effective switching of the starter switch arrangement
that depend on the power voltage provided by the electric
power storage so as to stabilize the voltage in the elec-
trical system during crank of the engine. As a contrast,
a prior art voltage stabilizing method indicated in the
background section uses two full sized expensive and
heavy batteries. Another prior art method indicated in the
background uses a complicated and expensive DC/DC-
converter.
[0024] It should be emphasized that the invention pro-
vides a switching that depend on the power voltage pro-
vided by the electric power storage. This nas me decisive
advantage of securing a sufficient voltage level to the
ECU:s and other similar electronic and/or computerized
units of the vehicle in question. Indeed, it is not adequate
to provide a sufficient power to electronic and/or compu-
terized units in a vehicle (e.g. increasing the current to
compensate for a voltage drop), since the operation of
such units depend on a certain minimum voltage level.
This is not the case for other vehicle components such
as windshield wipers and other more or less passive com-
ponents etc.
[0025] Further advantages of the present invention
and embodiments thereof will appear from the following
detailed description of the invention.
[0026] It should be emphasized that the term "com-
prises/comprising" when used in this specification is tak-
en to specify the presence of stated features, integers,
steps or components, but does not preclude the presence
or addition of one or more other features, integers, steps,
components or groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The present invention will now be described in
more detail in relation to the enclosed drawings, in which:

Fig. 1 is a schematic illustration of a vehicle 1000 in
which an embodiment of the invention is im-
plemented,

Fig. 2a is a schematic illustration of the voltage pro-
vided from a vehicle starter battery during an
ordinary crank of a combustion engine of a
vehicle,
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Fig. 2b is a schematic illustration of the voltage pro-
vided from the battery 130 during a crank of
the combustion engine 110 of the vehicle 1000
in Fig. 1,

Fig. 3 is a schematic illustration of a voltage protec-
tion unit 300 according to an exemplifying em-
bodiment of the invention,

Fig. 4 shows a flowchart of a method according to
an embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

Features in embodiments

[0028] The invention deals with problems caused to
the electrical system of a motor vehicle during crank of
the vehicle engine, e.g. in connection with the start-stop
concept on motor vehicles. As indicated in the back-
ground, the start-stop concept means that the combus-
tion engine or similar of a vehicle will be stopped when
the velocity of the vehicle is below or equal to a certain
threshold value (i.e. <X km/h), e.g. when the vehicle has
come to a complete stop. Then, when the driver wants
to drive off the vehicle automatically starts the engine
based on information from sensors e.g. sensing the ac-
tuation of clutch, brake or throttle pedal or similar. The
start-stop concept is introduced to save fuel and to reduce
the CO2 emissions.
[0029] However, when the engine in a start-stop vehi-
cle or similar is stopped and then started by means of an
automated crank the voltage to the electrical systems of
the vehicle will drop (e.g. as low as down to about 5-7 V)
due to the high current consumption of the starter motor.
In a normal crank (when the driver turns the ignition key)
in a conventional vehicle, most electrical systems may
be turned off in a controlled manner. However, in a start-
stop vehicle the electrical systems must be kept on, e.g.
the ECU:s (Electronic Control Units) of the vehicle shall
not reset. In general, the driver shall not experience any
functional losses. For example, the electrical systems of
a typical passenger car is designed for a voltage between
9-16V. If the voltage drops below about 9V the ECU:s
may reset and the diagnostic systems etc will create fault
responses and cause disturbances on the electrical sys-
tem.
[0030] In view of the above, Fig. 1 shows a schematic
image of an improved voltage stabilizing system 300 im-
plemented in an exemplifying vehicle 1000 according to
an embodiment of the present invention. As can be seen
in Fig. 1 the exemplifying vehicle 1000 comprises a com-
bustion engine 110, a starter motor 120 for starting the
engine 110, a battery 130 or similar electrical power
source, a starter switch arrangement 124 connected to
the starter motor 120 and the battery 130 for energizing
the starter motor 120 and a control unit 140 for controlling
the actuation of the starter switch arrangement 124. It is
preferred that the battery 130 is additionally configured

to provide electrical power to other systems of the vehicle
1000, particularly the general electrical system 150 of
the vehicle 1000.
[0031] The vehicle 1000 mentioned above may be an
automobile or a motor car, e.g. a passenger car or similar.
However, embodiments of the invention can be imple-
mented in other wheeled motor vehicles that carries its
own engine, e.g. mopeds or motorcycles (e.g. three
wheeled mopeds and/or motorcycles) and lorries or
trucks or similar. The vehicle is preferably a start-stop
concept motor vehicle. However, the invention may also
be implemented in almost any vehicle using an ordinary
crank.
[0032] The engine 110 mentioned above may e.g. be
any combustion engine or similar used in connection with
automobiles or similar, e.g. an internal combustion en-
gine.
[0033] The starter motor 120 mentioned above may
be any starter motor suitable for starting a combustion
engine or similar. Hence, the starter motor 120 may e.g.
be a permanent-magnet or a series- or series-parallel
wound direct current electric motor or similar. Embodi-
ments of the invention can also be implemented in con-
nection with other electrically powered starter motors,
e.g. electrical starter motors that at least partly utilize
hydraulic and/or pneumatic principles or similar.
[0034] Preferably, the starter motor 120 does not com-
prise a solenoid switch, which is common and well known
in the art. In brief, when a current is applied to the solenoid
of a common starter motor it pushes out a drive pinion
on a starter driveshaft and meshes the pinion with a ring
gear on a flywheel of the engine to be started so as to
rotate and start the engine. As a contrast, it is preferred
that the starter motor 120 in Fig. 1 is configured to rotate
the engine 110 in a substantially direct manner without
the need of pushing out any drive pinion or similar. For
example, a drive pinion on a shaft of the starter motor
120 may be configured to interact substantially directly
(without being pushed or similar) with a flywheel of the
engine 110 so as rotate the engine 110 during crank.
This provides a decisive advantage in terms of reduced
design complexities and cost reductions etc.
[0035] The battery 130 mentioned above is preferably
arranged so as to be operatively used both for cranking
the engine 110 of the vehicle 1000 and for supplying elec-
trical power to the electrical system 150 of the vehicle
1000. The battery 130 may alternatively be a superca-
pacitor or a fuel cell or any other suitable electric power
storage device.
[0036] The control unit 140 mentioned above may be
implemented by means of hardware and/or software, and
it may comprise one or several hardware units and/or
software modules, e.g. one or several separate proces-
sor arrangements provided with or having access to the
appropriate software and hardware required for the func-
tions to be performed by the control unit 140 as will be
described in more detail below. Moreover, the control
unit 140 is preferably connected to the central control
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system (not shown) of the vehicle 1000 so as to receive
information from vehicle sensors, e.g. such as speed
sensors and/or sensors configured to detect any actua-
tion of the clutch pedal and/or the break pedal and/or the
throttle pedal and/or the ignition switch and/or the pres-
ently selected gear, or a voltmeter detecting the voltage
currently provided by the battery 130 etc. This may e.g.
be accomplished by connecting the control unit 140 to a
central communication network 1010 of the vehicle,
which in turn is connected to the central control system
of the vehicle 1000. The communication network 1010
may e.g. be a CAN-bus or a MOST-network or a similar
communication network as is well known in the art.
Hence, the observant reader understands that the control
unit 140 may receive information via the central commu-
nication network 1010 about the voltage currently pro-
vided by the battery 130. Alternatively, the control unit
140 may receive information about the voltage currently
provided by the battery 130 from a voltmeter 145 or sim-
ilar being connected to the control unit 140 and to the
battery 130.
[0037] Furthermore, it s preferred that the electrical
system 140 mentioned above comprises all of or at least
a plurality of the various ECUs in the vehicle 1000. A
modern motor vehicle is typically provided with a plurality
ECUs or similar. For example, the combustion engine
110 of the vehicle 1000 may be controlled by at least one
ECU provided with the suitable hardware and software
for adjusting the fuel delivery system and/or the ignition
system. Many other hardware and/or software-operated
ECUs may be utilized in modern vehicles. In addition,
the electrical system 150 mentioned above may also
comprise the vehicle infotainment systems or similar and
also one r several of: exterior lights, display lights, interior
lights, air-conditioning systems, heater blower and other
air blowing systems, seat heaters, window heaters, wip-
ers and similar.
[0038] The attention is now directed to Fig. 2a showing
a schematic illustration of the voltage provided from the
battery during an ordinary crank of the combustion en-
gine of a known vehicle. As can be seen in Fig. 2a the
battery voltage Ubatt temporarily drops below a certain
reference voltage Uref due to the current consumption
of the starter motor during crank of the vehicle engine.
As previously discussed in the background section, this
is not acceptable in a start-stop vehicle since it may cause
a reduced capacity or even a complete stop/reset of the
ordinary electrical systems that are supplied by the bat-
tery.
[0039] Now, this problem is solved by the embodiment
of the present invention indicated above with reference
to Fig. 1. The operation of this embodiment is schemat-
ically illustrated in Fig. 2b showing the voltage Ubatt pro-
vided from the battery 130 to the starter motor 120 via
the starter switch arrangement 124 during crank of the
engine 110. As can be seen in Fig. 2b the voltage Ubatt
will temporarily drop during crank due to the current con-
sumption of the starter motor 120, which is similar to the

known crank in Fig. 2a. However, in Fig. 2b the voltage
Ubatt from the battery 130 will not drop below the refer-
ence voltage Uref and this is in contrast to the crank in
Fig. 2a wherein Ubatt actually drops below Uref.
[0040] Indeed, the voltage Ubatt from the battery 130
during the crank in Fig. 2b will not drop below the refer-
ence voltage Uref since the power from the battery 130
to the starter motor 120 is turned off by the starter switch
arrangement 124 when the voltage Ubatt drops below
the reference voltage Uref. More precisely, during crank
of the engine 110 the duty cycle of the starter switch
arrangement 124 and thus the starter motor 120 is de-
termined such that power is provided from the battery
130 to the starter motor 120 while crank is active (i.e.
Active Crank, see Fig. 4), and then repeatedly turned off
for a short period of time ∆t_off each time the voltage
Ubatt provided by the battery 130 drops below the refer-
ence voltage Uref.
[0041] The reference voltage Uref may e.g. be set to
any value less than approximately 11V, or less than ap-
proximately 10,5V, or less than approximately 10V, or
less than approximately 9,5V, or less than approximately
9V, or less than approximately 8,5V, or less than approx-
imately 8V, or less than approximately 7,5V, or less than
approximately 7V, or less than approximately 6,5V, or
less than approximately 6V, or less than approximately
5,5V, or less than approximately 5V. However, it is pre-
ferred that Uref is set to a value above approximately
0,5V. The reference voltage Uref may be set to a prede-
termined value e.g. obtained by empirical studies. Alter-
natively, the reference voltage Uref may be dynamically
set e.g. depending on an allowable graceful degradation
of the electrical system 150 of the vehicle 1000. For ex-
ample, if the crank is demanding it may be possible to
temporarily shut down systems that require a high volt-
age and/or has a high electric power consumption, which
makes it possible to temporarily lower the reference volt-
age Uref.
[0042] The duration ∆t_off may be set to the same pre-
determined value through out the crank. Alternatively,
the duration ∆t_off may be dynamically altered during at
least a period of the crank e.g. depending on the rate of
the voltage drop when the crank is turned on. For exam-
ple, a higher drop rate may give a longer ∆t_off whereas
a lower drop rate gives a shorter ∆t_off or the other way
around. Similarly, the duration ∆t_off may be dynamically
altered e.g. depending on the duration ∆t_on of a previ-
ous crank on (e.g. the most resent crank on) before the
crank is turned of - e.g. a longer ∆t_on gives a shorter
∆t_off while a shorter ∆t_on gives a longer ∆t_off or the
other way around.
[0043] The attention is now directed to Fig. 3 showing
a schematic illustration of a voltage stabilizing system
300 according to an exemplifying embodiment of the
present invention. As can be seen in Fig. 3 and also in
Fig. 1 it is preferred that the voltage protection unit 300
comprises the starter switch arrangement 124 and the
control unit 140.
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[0044] The starter switch arrangement 124 in Fig. 3 is
preferably a semiconductor switch arrangement config-
ured to connect the battery 130 to the starter motor 120
during a crank of the engine 110, i.e. during an ignition
of the combustion engine 110 - which may be manually
initiated or automatically initiated in a start-stop vehicle
when the driver intends to drive off and/or intends to in-
crease the velocity of the vehicle 1000. The semiconduc-
tor starter switch arrangement 124 is preferably imple-
mented by a FET arrangement (Field Effect Transistor,
FET) comprising one FET or a plurality of FETs in parallel.
The FET in question may, e.g. be any of a MOSFET
(Metal-Oxide-Semiconductor Field-Effect Transistor), a
JFET (Junction Field-Effect Transistor), a MESFET (Met-
al-Semiconductor Field-Effect Transistor), a HEMT (High
Electron Mobility Transistor) also called a HFET (Heter-
ostructure Field-Effect Transistor), a MODFET (Modula-
tion-Doped Field-Effect Transistor), FREDFET (Fast Re-
verse or Fast Recovery Epitaxal Field-Effect Transistor)
or a DNAFAD or any other FET or FET-like switching
device that is suitable for the various embodiments of the
present invention.
[0045] The control unit 140 in the exemplifying embod-
iment shown in Fig. 3 is preferably implemented by
means of a reference function 142, a comparator function
144, and an AND-function 146. Preferably, the control
unit 140 comprises the necessary hardware and/or soft-
ware for implementing these functions.
[0046] It is also preferred that the reference function
142 is configured to generate and/or comprise a value
indicative of the reference voltage Uref mentioned above.
In a particular embodiment it is preferred that the refer-
ence function 142 is implemented by a memory circuit or
similar comprising a predetermined or a dynamically re-
programmable value or similar indicative of the reference
voltage Uref.
[0047] It is additionally preferred that the comparator
function 144 is configured to compare values indicative
of the voltages Uref and Ubatt mentioned above. In a
particular embodiment it is preferred that the comparator
function 144 is implemented by a hardware circuit and/or
a software module configured to receive a value indica-
tive of the voltage Uref and a value indicative of the bat-
tery voltage Ubatt mentioned above. Information about
Ubatt and/or Uref may e.g. be provided from the commu-
nication network 1010 of the vehicle 1000 to which the
voltage stabilizing system 300 and the comparator func-
tion 144 may be connected. Alternatively, Uref may be
provided from the reference function 142 mentioned
above. Here it should be mentioned that the reference
function 142 may be (re)programmed via the communi-
cation network 1010. It is further preferred that the com-
parator function 144 is configured to produce an active
output value (e.g. a binary "one") when Ubatt is on or
above Uref. However, other outputs indicative of the re-
lation between Ubatt and Uref are clearly conceivable,
e.g. a pulse pattern or similar.
[0048] Moreover, it is preferred that the AND-function

146 is configured to receive the output value from the
comparator function 144 and a value (e.g. a binary "one")
indicating whether a crank has been activated or not (c.f.
the step "Active Crank" in Fig. 4). An active crank signal
may e.g. occur in a start-stop vehicle when the driver
intends to drive off and/or intends to increase the vehicle
velocity as described above. Similarly, an active crank
signal may occur when the driver turns the ignition key
of the vehicle, which applies mutatis mutandis both for
start-stop vehicles and conventional vehicles. Informa-
tion about an active crank may e.g. be provided to the
control unit 140 of the voltage protection unit 300 from
the communication network 1010 of the vehicle 1000. It
is further preferred that the AND-function 146 is config-
ured to provide an activation signal or similar to the starter
switch arrangement 124 each time a crank has been ac-
tivated and Ubatt is on or above Uref as determined by
the comparator function 144. The activation signal from
the AND-function 146 to the starter switch arrangement
124 may e.g. correspond to the Crank On signal sche-
matically illustrated in Fig. 2b. It is preferred that the AND-
function 146 is implemented by a hardware circuit and/or
a software module.

Operation of embodiments

[0049] The attention is now directed to the function of
an exemplifying embodiment of the present invention.
The embodiment is described with reference to Fig. 1-3,
and Fig. 4 showing a flowchart illustrating the steps of an
exemplifying method for providing improved voltage sta-
bilization during crank of the engine in a motor vehicle.
In the exemplifying embodiment it is preferred that the
method is performed by means of the voltage stabilizing
system 300 described above.
[0050] In a first step S1 of the exemplifying method it
is preferred that the engine 110 of the vehicle 1000 is
started. As is well known, this may e.g. be performed by
the driver turning a starter key in the ignition lock or sim-
ilar. It is preferred that step S1 also includes a drive off.
It should be emphasized that the method now described
is merely an exemplifying embodiment in which no volt-
age stabilizing is assumed during a start up of the vehicle
1000. However, in other embodiments of the invention
the voltage may certainly be stabilized also during a start
up crank.
[0051] In a second step S2 of the exemplifying method
it is preferred that the control unit 140 checks whether a
crank has been activated (Active Crank). A crank may
e.g. be activated in a start-stop vehicle when the driver
intends to drive of after a red light stop. The check may
e.g. be performed by the control unit 140 requesting or
receiving information about a crank activation from the
communication network 1010 of the vehicle 1000. The
control unit 140 continues to perform this check until a
crank activation is detected. The process proceeds to
the next step when this occurs.
[0052] In a third step S3 of the exemplifying method it

9 10 



EP 2 172 643 A1

7

5

10

15

20

25

30

35

40

45

50

55

is preferred that the control unit 140 commands the start-
er switch arrangement 124 to power the starter motor
120 as previously described.
[0053] In a fourth step S4 of the exemplifying method
it is preferred that the control unit 140 checks whether
the voltage Ubatt provided by the battery 130 is below
the reference voltage Uref as previously described. The
method proceeds to the previous step S3 if the answer
is no, whereas the method proceeds to the next step S5
if the answer is yes. Values indicative of Ubatt and Uref
may generally be received and/or obtained via the net-
work 1010 as previously described. Alternatively, values
indicative of Ubatt may be received from a voltmeter 145
to which the control unit 140 is connected and a value
(or values if dynamically changed) indicative of Uref may
be comprised by a memory 142 of the control unit 140
as previously described.
[0054] In a fifth step S5 of the exemplifying method it
is preferred that the control unit 140 commands the start-
er switch arrangement 124 to stop power the starter mo-
tor 120 for a period ∆t_off as previously described. The
method will then proceed to the first step S1.
[0055] The solution according to the embodiment of
the invention discussed above avoids disadvantages as-
sociated with prior art. Particularly, the invention uses a
simple and cost effective switching of the starter switch
arrangement 124 that depend on the voltage Ubatt pro-
vided by the starter battery 130 to stabilize the voltage
in the electrical system 150 during crank of the engine
110. As a contrast, a prior art voltage stabilizing method
indicated above in the background section uses two full
sized expensive and heavy batteries. Another prior art
method indicated in the background section uses a com-
plicated and expensive DC/DC-converter.
[0056] In addition, it should be emphasized that the a
switching depending on the voltage Ubatt provided by
the starter battery 130 has the decisive advantage of se-
curing that a sufficient voltage level is provided to the
ECU:s and similar of the vehicle 1000. Indeed, it is not
sufficient to provide a sufficient power (e.g. increasing
the current to compensate for a voltage drop), since the
operation of ECU:s and similar depend on a certain min-
imum voltage level. This is not the case for other vehicle
components such as windshield wipers etc.
[0057] It should also be emphasized that the solution
according to preferred embodiments of the invention pre-
supposes a starter motor 120 that is configured to rotate
the engine 110 in a substantially direct manner without
the need of complicated mechanics that is needed in prior
art to push out a drive pinion or similar. This provides
decisive advantages in terms of reduced design com-
plexity and cost reductions etc.
[0058] The present invention has now been described
with reference to exemplifying embodiments. However,
the invention is not limited to the embodiments described
herein. On the contrary, the full extent of the invention is
only determined by the scope of the appended claims.

Claims

1. A voltage stabilizing system (300) configured to op-
eratively stabilize the power voltage (Ubatt) provided
by an electric power storage (130) to an electrical
system (150) and a starter motor (120) during crank
of an engine (110) in a vehicle (1000), which stabi-
lizing system (300) comprises a starter switch ar-
rangement (124) and a control unit arrangement
(140) configured to operatively establish and termi-
nate a communication of electric power between the
power storage (130) and the starter motor (120) of
the vehicle (1000) to crank the engine (110), where-
in;
the control unit (140) is configured to operatively es-
tablish said communication of power such that the
power provided from the power storage (130) to the
starter motor (120) is repeatedly turned off for a pe-
riod of time (∆t_off) each time the power voltage
(Ubatt) drops below a reference voltage (Uref) during
crank of the engine (110).

2. The voltage stabilizing system (300) according to
claim 1
wherein;
the control unit (140) is configured to operatively de-
termine a duty cycle of the starter switch arrange-
ment (124) during crank of the engine (110).

3. The voltage stabilizing system (300) according to
claim 1
wherein;
the control unit (140) is configured to operatively set
the reference voltage (Uref) to a predetermined val-
ue, or to alter the reference voltage (Uref) so as to
allow a lower value for the reference voltage (Uref)
during at least a period of the crank.

4. The voltage stabilizing system (300) according to
claim 1
wherein;
the control unit (140) is configured to operatively set
the period of time (∆t_off) during which the power to
the starter motor (120) is turned off to a predeter-
mined value, or to alter the period of time (∆t_off)
during at least a period of the crank.

5. The voltage stabilizing system (300) according to
claim 4,
wherein;
the control unit (140) is configured to operatively de-
termine the period of time (∆t_off) in a variable man-
ner depending on the rate at which the power voltage
(Ubatt) drops.

6. The voltage stabilizing system (300) according to
claim 4,
wherein;
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the control unit (140) is configured to operatively de-
termine the period of time (∆t_off) in a variable man-
ner depending on the duration (∆t_on) of a previously
established communication of power.

7. A vehicle (1000) provided with a voltage stabilizing
system (300) according to any one of the preceding
claims.

8. A method in a voltage stabilizing system (300) for
stabilizing the power voltage (Ubatt) provided by an
electric power storage (130) to an electrical system
(150) and a starter motor (120) during crank of an
engine (110) in a vehicle (1000), which stabilizing
system (300) comprises a starter switch arrange-
ment (124) and a control unit arrangement (140) con-
figured to operatively establish and terminate a com-
munication of power between the power storage
(130) and the starter motor (120) of the vehicle
(1000) to crank the engine (110), which method com-
prises the steps of:

- communicating power from the power storage
(130) to the starter motor (120) during crank of
the engine (110),
- temporarily terminating said communication of
power for a period of time (∆t_off) each time the
power voltage (Ubatt) drops below a reference
voltage (Uref) during crank.

9. The method according to claim 8,
which method comprises the steps of:
determining a duty cycle of the starter switch ar-
rangement (124) during crank of the engine (110).

10. The method according to claim 8,
which method comprises the steps of:
setting the reference voltage (Uref) to a predeter-
mined value, or altering the reference voltage (Uref)
so as to allow a lower value for the reference voltage
(Uref) during at least a period of the crank.

11. The method according to claim 8,
which method comprises the steps of:

setting the period of time (∆t_off) during which
the power to the starter motor (120) is turned off
to a predetermined value, or altering said period
of time (∆t_off) during at least a period of the
crank.

12. The method according to claim 11,
which method comprises the steps of:

determining the period of time (∆t_off) in a var-
iable manner depending on the rate at which the
power voltage (Ubatt) drops.

13. The method according to claim 11,
which method comprises the steps of:

determining the period of time (∆t_off) in a var-
iable manner depending on the duration (∆t_on)
of a previously established communication of
power.
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